Exclusion of actin-binding protein p57/coronin-1 from bacteria-containing phagosomes in macrophages infected with Legionella.
Legionella pneumophila, the causative agent of Legionnaires' disease, is a human pathogen that multiplies within alveolar macrophages. L. pneumophila establishes specialized phagosomes in which it evades the host defense through largely unknown mechanisms. Here we analyzed the role of an actin-binding protein, p57/coronin-1, a member of the coronin protein family, during Legionella infection. On fluorescence microscopy, p57/coronin-1 and F-actin were found to be co-localized at the sites on the plasma membrane where L. pneumophila adhered to U937 human macrophage-like cells. The localization of p57/coronin-1 at the sites of bacterial adherence was inhibited by treatment with cytochalasin D (an inhibitor of actin polymerization), suggesting that p57/coronin-1 is involved in the actin-dependent uptake of L. pneumophila into U937 cells. In addition, we showed that p57/coronin-1 was excluded from phagosomes containing live L. pneumophila throughout the infection, whereas transient accumulation of p57/coronin-1 was observed on phagosomes containing Texas-Red-labeled opsonized zymosan (TROpZ) or heat-killed L. pneumophila at an early stage of phagocytosis. The exclusion of p57/coronin-1 from phagosomes containing live another Legionella species Legionella gratiana at an early stage of infection was also observed. Taken together, these results suggest that the endocytic pathways of live Legionella species are distinct from general phagocytic pathways, which lead to lysosomal degradation.